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Notes on the Algae of Arkansas.

1. Chrysococcus,

Kephyrion, Kephyriopsis, Pseudokephyrion and Stenokalyx
Richard L. Meyer
Department of Botany and Bacteriology
University of Arkansas

Fayetteville, Arkansas 72701
ABSTRACT
The genera Chrysococcus, Kephyrion, Pseudokephyrion and Stonokalyx have received some consideration by
investigators in Europe and in the boreal forest and tundra-range regions of the United States. Many of the species
are considered to be cold-water stenotherms, thus occurring more frequently in northern habitats. In the present
paper 4 species of Chrysococcus, 4 species of Kephyroin, 2 species of Pseudokephyrion and 2 species of Stenokalyx
from Arkansas are discussed.
INTRODUCTION

DISCUSSION

The genera Chrysococcus, Keyhyrion, Kephyriopsis,
Pseudokephyrion and Stenokalyx have received considerable attention by European investigators. In the new
world these genera have been reported only by a few
workers. The earliest records for the United States
were from Ohio (Lackey, 1938), more recently from
Alaska (Hilliard, 1966, 1967) and Minnesota (Meyer
and Brook, 1969). These genera are usually considered
o be cold-water stenotherms thus favoring more northern habitats. A review of the sites in which the organisms
have been collected suggests that they would most frequently be found in humic, brown water ponds and lakes
having a pH ranging from circum-neutral to acid (7.6k5). The species presented in this report have been
previously listed by Meyer (1970) and Meyer, et al
1971) from Arkansas from a moderately eutrophic lake,
Lake Fayetteville.

The genera discused here have ben the subject of
much controversy. The taxonomic problems willbe sol
ved after a considerable number of organisms have been
analyzed and/or cultures are established.
Bourrelly
(1957) places emphasis on a number of flagella while
Fott (1959) utilizes lorica structure in order to distin
guish these genera. Lund (1960) and Hilliard (1967)
have further discussed the complex relationship of the
genera Kephyrion, Kephyriopsis, Pseudokephyrion and
Stenokalyx. This paper will utilize the more stable features of lorica morphology for distinguishing the genera.
Morphogenesis of the lorica, protoplast structure, asexual and sexual reproduction will be considered in latter
studies.

METHODS
Plankton samples were obtained by No. 28 plankton
net hauls or Kemmerer water bottle from Lake Fayetteille, Washington County. Living material was examined
when possible or collections were treated with M3 fixaive (Meyer, 1971). Drawings and photographs were
made with the aid of a Zeiss Photoscope II.
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)orted

Chrysococcus is recognized by a Chromulina-type cell
surrounded by a lorica. The flagellum extend through a
minute aperature in the lorica. The remaining genera
each have a large opening through which the flagellum
extends. The cell type is incompletely known, thus these
genera are distinguished from one another by lorica morphology. In Kephyrion the lorica is of uniform thickness
and without helical undulations or ridges. Kephyriopsis
is distinguished from the others by the transverse,
thickened, mesh bands separated by thinner zones.
Pseudokephyrion loricas are marked by helical undulations or grooves and those of Stenokalyx by transverse
ridges. Representatievs of each of the genera are known
from Lake Fayetteville.
CHRYSOCOCCUS KLEBS 1892
The cells characteristic of the genus Chrysococcus
are of the Chromulina-type with a single flagellum extending a small aperature in the lorica. The cytoplasm
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contains one or two parietal, golden-brown plastids,
sometimes a stigma and often two contractile vacuoles.

Chrysococcus

minutus (Fritsch) Nygaard, 1932

Chrysococcus diaphanus Skuja, 1950*

The lorica is spherical or ellipsoidal, 6 to 8.5 y
diameter, with two diametrically opposed aperatures. The
flagellar pore is marked by one or two small papillae.
The smooth thin lorica is spherical, 14-18 u diameter, sometimes a transparent yellow or hyaline. The
orica is biporate with an annulus around the apical
aperature. The antapical aperature is a simple perforaion. The protoplast contains two chromatophores. The
chromatophores position are variable; often one will be
ound at the cell apex. Two contractile vacuoles lie at
he equator of the cell. Several chrysolaminarin and fat
droplets are scattered throughout the cytoplasm. Cell
diameter is 12-16 /j and the flagellum length is approximately equal to the cell diameter.
Four biporate species and one variety of ChrysococC. minutus, C. biporus, C. porifer, C.
us are known
iaphanus and C. rufescens var. biporus. Chrysococcus
iaphanus can be distinguished from these species by
he variable position of the chromatophores, usually
perpendicular to the cell axis, and the medial placement
f the contractile vacuoles.

—

*0n all Figures 1.5 inches

= 10

microus.

The lorica color varies from yellow to dark red-brown.
The protoplast completely fills the lorica and contains
a single large golden-brown chromatophore with a stigma
in the margin. Astigmate cells have also been observed
in collections.

¦

A single large chrysolaminarin droplet occupies the
antapical region of the cell while two contractile vacuoles
occur at the apical pole. The flagellum is approximately
IV2 to 2 times the cells diameter.

•

This biporate species can readily be recognized by
its small size.

Bourrelly (1957) described a new variety based on
the presence or absence of the stigma. The mixture of
typical and atypical cells within the same population
and the disregard of this organelle as a characteristic
feature in other organisms suggest that it is of dubious
taxonomic value. Bourrelly's C. minutus var. astigmata
Bourrelly (1957) is considered as synomous with the

-

original species.
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Lorica varing from spherical to ovoid, with three
annulate pores. The placement of the pores is irregular,
usually with two adjacent. The spherical lorica's are
6.5 to 8 ij diameter and the oval forms are 7-9 p long
and 6-7 jjwide. Color of the loricas varies from yellowbrown through red-brown to dark-brown.
The smooth hyaline to dark brown lorica contains as
ngle aperature and has a diameter of 8-12 p. The
porate, triporate and compressed forms have been
ported from other locales but the spherical form is
und in most collections from Arkansas. The loricas
e infrequently broadly elliptical.

I

The cup-shaped chromatophore encompasses most
of the protoplast. A stigma may be present as the
apical margin of one or both the chromatophores. As in
C. minutus cells without stigmas have been observed in
populations with one or more stigmas per cell. One
or two contractile vacuoles linear the insertion of the
flagellum. Several lipid droplets may be present in
the antapical region. The flagellum is 2 to 2Vi times
the cell diameter.

The protoplast contains two disc-shaped chromatophores. The chromatophores are usually lateral but may
be in a posterior position. In the posterior position
they encompass the chrysolaminarin vacuole. No stigma was observed. The two contractile vacuoles are near
the insertion of the flagellum.
This species is similar in morphology to C. rufescens
var. tripora Lund (1942). They, however, differ size,
position of plastids, stigma, and reserve products. Until
further study the two taxa willbe considered as separate
entities.
KEPHYRION Pascher,

Lorica, vase-shaped, without undulutions, grooves,
ridges or flanges, maybe campanulate or laterally inflated.
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Kephyrion cupuliforme Conrad, 1930

A ellipsoidal to ovoid protoplast occupies the basal
portion of the lorica. The small protoplast (4 x 2 ju)
contains a single parietal band-shaped plastid and posterior chrysolaminarin droplet. A single flagellum extend
through the lorica aperature.
Kephyroin schmidii Bourreliy, 1957

Lorica is broadly conical with a rounded base with
a slightly infolded upper margin. The lorica is 9-10 p
long by 11-12 p broad and the aperature is 8-9 p diameter. The lorica is thin without any markings but is
frequently pale yellow to golden brown in color.
The protoplast in our specimens was ovoid with a
single band-shaped chromatophore. The stigma occurred
on the upper margin; when present. A chrysolaminarin
vacuole and lipid droplets lie in the posterion portion of
the protoplast. A single flagellum, about the same length
as the protoplast, was observed.
Kephyrion rubi-claustri Conrad 1939

A cylindrical collar is attached to a lenticluar dome
portion of the lorica. The
lorica is 8-9 x 6 ju, the collar length and aperature
diameter are more approximately the same dimension,
3 p. The lorica lacks thickened regions or other markings and is yellow to brown in color.
covering conical posterior

I

The protoplast is spherical to obovoid (3-5 p) with

•

a single parietal plastid and flagellum.

KEPHYRIOPSIS Pascher et Ruttner, 1913
The dark reddish brown lorica is cylindrical in prole with an inflated ring slightly above the equator. The
ell diameter at the ring is 5 p, where as the main body
; only 3-4 p diameter and attains a length of 5-7 p.
he aperature approximates the body diameter.

I
34

The lorica of Kephyriopsis is distinguished from all
other genera by transverse thickened bands. In some
instances a mesh-work is visible but in our material the
bands are incrusted with minerals and differentially pigmented. The bands are reddish-brown to dark brown while
the intermediate zone are hyaline to golden brown.
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Kephyriopsis ovum Pascher et Ruttner, 1913

The cylindrical lorical is nearly equal length and
width (6-7 p). The lorica is encompassed by anterior
and posterior thickened bands. The bands are incrustec
with a reddish substance and the intercalary zone is
golden-brown.

The spherical protoplast appears to be free from
the lorica as no attaching organelle was visible. It contains a single band-shaped chromatophore fills the smal
protoplast (4 p dia.). A single long flagellum was always visible (2x) but in certain cells the second flagellum was observed. When present the second flagellum was approximately 1-1V2 times the protoplasts dia-

meter.

Skuja (1956) depicts Kephyrion littorale with two
differentially thickened bands. These bands are not
found in either the English (Lund, 1942) or Alaska
(Hilliard, 1967) specimens. Skuja observed only a single flagellum in the Swedish collections and thus included placed them in the genus Kephyrion. Our observations concerning the variability in number of flagella
agree with Fott's (1959) conclusion that their number
is not a reliable generic characteristic.

PSEUDOKEPHYRION Pascher, 1913

The lorica is slightly ovoid, slightly longer than broad
;il-12 x 9.5-10 ;j) and basally truncated. The lower
portion of the lorica covered by reddish brown incrustaions. Infrequently a mesh-work is visible under the incrusting layer. The upper margin is without the meshwork or deposits.

Helical undulation or grooves provide Pseudokephyrion with a distinctive morphology. The helix may vary
from a flat pitch with several gyres to a steep pitch with
only 2 or 3 gyres.

Pseudokephyrion pilidum Schiller, 1929

The protoplast usually occupies the basal half of
the lorica. It may be adjacent to the lorica or free without visible means of attachment. The cell contains a
single golden brown disc-shaped chromatophore; with
and without a stigma. The nucleus and single contractile vacuole are located at the protoplast apex. In certain specimens two flagella were visible but frequently
only the longer could be seen.

Kephyriopsis cincta Schiller, 1926

The thimble shape lorica is 10-12 p wide and 1112p long with 6-7 gyres or rings. The rim is slightly
flared and the base rounded. Pigmentation varies of
light yellow to ochre.
The protoplast is a small sphere (4-5 p dia.) in the
base of the lorica. A single disc-shaped plastid occupies
one side. No stigma or contractile vacuole was visible.
The long flagellum (lV^x) did not extend beyond the
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lorica mouth. A second smaller flagellum (Vi-Vfex) could
be sep in some specimens when the cells were properly
oriented.
Pseudokephyrion

schilleri Conrad, 1939

A small ochromonoid cell (5 p dia.) is appressed to
the floor of the lorica. A single small disc chromatophore
and chrysolaminarin vacuole were visible.
Pseudokephyroin undulitissimum Scherffel, 1927

Lorica conical, sides straight or slightly convace
ending in a small knob and encircled by 10-12 ridges.
The length and and maximum diameter are nearly equal
(10-12) p). The aperature margin is straight or slightly
rounded. Color varies from hyaline to ochre.
Two subequal flagella are inserted at the protoplast
apex and extend beyond the lorica. One bilobed chromatophore encompasses the equator. A small stigma may:e present. Chrysolaminarin and lipid vacuoles are
found in the cell posterior. Protoplasts are elliptical to
ovoid in form (5.5-6 x 4-5 ju).
Pseudokephyrion

spirale Schmid, 1934

The dimensions of the lorica, 10-12 x 6.5-8 p with
an aperature of 3-4 u, is similar to the type. The lorica
has an eliptical form with 6-8 slightly oblique gyres. A
small knob with 3-4 gyres is attached posteriorly. Typically the lorica is yellow-brown, however dark brown
specimen have been collected.
The protoplast morphology varies from a small
sphere (5-6 \i dia.) to a large fusiform cell. The later
usually developes just prior to cell division. A single
parietal chromatophore, with stigma, occupiese most
of the smaller protolasts. Both uni- and biflagellated
specimen have been observed. Flagella are 1-2 and
Vz-1 time the body length.

•

STENOKALYX Schiller 1926
Stenokalyx is unique and easily identified by the

EThe

yellow colored lorica is cylindrical (8-9 x 7 jj)

ith 3-4 well-defined sinistral gyres.

ridges or flange circumscribing

>

the lorica. All species

have a Chromulina type protoplast.
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Stenokalyx inconstans Schmid
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